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Figure 1. Schematic representation of how the carbon monoxide concentration in the mine air would affect the behavior of
the canary or miner. Graphs are approximations of time to toxicily and lethality.(Based on Spencer, T. D. “Effects of Car-
bon Monoxide on Man and Canaries.” {4nn. Occup. Hyg. 5:1961. Figure 3.)
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Figure 2. Distribution of death due to carbon monoxide

poisoning.
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Figure 3. The CO-oximeter. Schematic principle of oper-
ation and electronic system.
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K{E535sRHbAS3S T € 585RHBHASSS

+€594RHbAS94 € 626RHBA626)

C (0;Hb)= K(€5350,HbA535 + € 5850, HbAS8S
T €5940:HbA594 T €6260:HbA626)

C(COHb)= K€ 535COHBAS3S + € 585COHBASSS
+ € 594COHbAS94 T € 626COHDbAG26)

CMetHb)=KIE 535MetHbAS3S + € 585MetHbASSS

€ 504MetHbAS94 T € 626MetHbA626)

C(RHb) =

where

C =concentration of each Hb species

K = a scalar constant set by the T Hb calibration pro-
cedure

€ = cach cocfficient in the matrix(4 Hb species at 4
wavelengths)

= the absorbance value of the blood at each wavelength

The THb value(g/dL) is the
concentrations:

sum of the four

T Hb = C(RHb) + C(0:Hb) + C(COHb) + C(MetHb)

C

%0:Hb = ‘(T)ﬁb)— = 100
%COHb = (C]%’:)b) %100
%MetHb = JMTS%‘Q % 100

%RHb = 100 ~ (%0:Hb + %COHb + %MethHb)

.Figure 4. Absorption spectra of hemoglobin
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Figure 5. Absorption spectra of equal concentrations of
(reduced) hemoglobin, oxyhemoglobin and carboxyhemo-
globin in aqueous solution.
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Table 1. gas chromatography condition.

column : Molecular sieve SA, 2m X 1/8” stainless steel
column temp. : 75°C(5min) Mﬁnmé 120°C (10min)
injector temp. : 180T

detector temp. : 180C

:TCD

filament current : 150mA

detector

filament temp.: 210C
carrier gas flow : 15m//min(He gas)

CHANKEL R JHIECT 94/89/%1 14123313

CO-GRS 94783791 14100113 CH= *A° PSe 1,
FILE 1, RETKOD & LS St ] IHREX 19
PERXS PRER! RT RFER BC
1 1. %% .71 SIe92V2 02
2 7.7 112 1922328%% 93
3 9.153 384 41320 o1
1014l 1868, 24360317

Figure 6. Gas chromatogram of carboxyhemogiobin.
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Figure 7. The effect of heating on CO Hb content of the
blood in the presence of air in vitro.
O:45C & :65C [J:85TC

50 8t
———0
”»
4
1 2 3 4 5 6
day

Figure 9. Change of Met Hb% in the blood preserved at
-20TC
QO : fresh blood, @, [, & : post-mortem blood.
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Figure 8. The effect of heating on CO Hb content of the
blood in the presence of helium in vitro.
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Figure 10. Change of Met Hb% in the blood preserved at
4C.
O : fresh blood, @, [, & : post-mortem blood.
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Figure 11. Change of Met Hb% in the blood preserved at
room temperture.
2 ¢ fresh blood, @, {1, & © post-mortem blood.
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Figure 12. The effect of pH on Met Hb production in the
blood of 3 rats.
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Schematic depiction of the electron transport chain
through which the oxidation of NADH derived from sugar
metabolism generates ATP. Both the cyanide(CN-) and
hydrogen sulfide(HS") anions bind to and inhibit
cytochrome oxidase. However, both anions also bind the
Fe3*ion methemoglobin (Met Hb) formed by the oxidation
of hemoglobin with nitrate(NOz2"). CN-MetHb denotes
cyanmethemoglobin ; HS- Met Hb denotes sulfmethemoglo-
bin.
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Table 2. The CO Hb conc. in poisoning blood from exhaust gas.

unit:%
UV/Vis Method CO-oximeter Method.
CO Hb conc. CO Hb conc. Met Hb cone.
76.4 77.0 -0.6
70.6 72.6 3.0
% v T T "§-
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Figure 13. Spectrum of poisoned blood from exhaust gas.
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Table 3. The CO Hb conc. in the blood from dead burn victims.

unit:%
UV/Vis Method CO-oximeter Method.
CO Hb conc. CO Hb conc. Met Hb conc. B
61.8 9.5 49
41.7 7.1 13.8
- - 91.5
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Table 4. The CO Hb conc. in the blood with high Met Hb.

unit:%
No, UV/VisMethod  CO-oximeter Method GC Method
COHbconc. COHbconc. MetHbconc. COHb conc.
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